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Preface 


Strong surveillance system is an integral part and pre-requisite for any disease control programme 
especially for a disease like Japanese Encephalitis (JE), which has epidemic potential and high 
case fatality. JE surveillance in India is poor and actual disease burden is not fully Known, therefore, 
intensified surveillance for JE is required. Surveillance is important to detect actual disease burden 
and early warning signals for predicting JE outbreak and to initiate timely effective control 
measures. This would be possible only if appropriate surveillance system is in place. Therefore, 
first time in India, a national level “Acute Encephalitis Syndrome (with Special Reference to 
Japanese Encephalitis) surveillance guidelines” have been developed by this Directorate for 
reporting Acute Encephalitis Syndrome cases (AES) /suspected JE cases and confirmed JE cases 
as per standard case definition. The Guidelines are amply supplemented with concise tables and 
appendices which shall serve as a practical guide book for all tiers of medical & para-medical staff in 
surveillance system. 


For surveillance purposes (WHO's guidelines), JE is commonly reported under the broad heading 
of “acute encephalitis’. This means that all cases of Acute Encephalitis Syndrome should be 
reported. Report for Laboratory confirmation of suspected cases will be maintained separately. The 
prevalence of confirmed JE and AES cases will form the basis of any future planning for prevention 
and control of this disease. 


Surveillance would require collection of valid information on epidemiological aspects, case 
reporting, laboratory diagnosis, reservoir host and entomological parameters. In the guidelines, 


- activities to carry out cilinico-epidemiological, serological, entomological and veterinary based 


surveillance are mentioned elaborately with concise tables and appendices. The surveillance is 
proposed to be carried out through sentinel sites. Three categories of sentinel sites/ health service 
providers (Sentinel Surveillance Sites with laboratory facilities, Sentinel Surveillance Sites without 
laboratory facilities; other Reporting Units) for the successful implementation of JE/AES 
surveillance activities have been identified. 


| appreciate the hard work of Dr. Roop Kumari, Assistant Director and other officers of this 
organization for bringing out the Guidelines to strengthen AES and JE surveillance in India. 


The Guidelines have been prepared in consultation with the experts from NICD, WHO, PATH, 
UNICEF *- ~GRME, Madurai. Experts from National Polio Surveillance Project (NPSP) have 
contributed immensely by giving their valuable inputs in preparation, implementation and printing of 
these Guidelines. 


_ Itis fervently hoped that this document will guide the programme manager at all levels to strengthen 


the JE surveillance system. xs 


(P.L. JOSHI) 
Director, 
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JE Surveillance 


Surveillance is defined as the ongoing and 
systematic collection, analysis, interpretation, 
and dissemination of data about cases of a 
disease and other factors influencing disease 
behaviour which is used as a basis for 
planning, implementing, and evaluating 
disease prevention and contro! activities 
including immunization activities. 


JE Surveillance implies a continuous 
monitoring of all factors influencing 
transmission and effective control of JE, 
building up capacity for early recognition of 
impending outbreaks or epidemics. It is 
pertinent that the JE surveillance system 
collects the information on epidemiologic, 
Clinical, laboratory and entomological 
parameters from the identified sites on a 
regular basis. This information needs to be 
Statistically validated and be analyzed 
regularly. The goals, objectives and work 
modalities to achieve this are detailed below: 


2.1 Goals 
The goals of JE surveillance are to: 


e Characterize the epidemiology and burden 
of JE 


e Detect early warning signals for an 
impending outbreak, so as to decrease 
mortality and morbidity due to JE by 


initiating timely appropriate public health 
measures. 


Chapter-2 


2.2 Objectives 
The objectives of JE surveillance are to 


e Detect early warning signals for an 
impending outbreak by using clinico- 
epidemiological, environmental and/or 
entomological parameters. 


e strengthen laboratory services for sero 


diagnosis 


e Assess the impact of vaccination as well as 
to guide future strategies 


2.3 Strategies for JE Surveillance 


JE surveillance should be conducted year 
round. Where feasible, surveillance for and 
reporting of JE should be performed within the 
context of integrated disease surveillance, 
supported by synergistic linkages with similar 
ongoing surveillance activities such as those 
for acute flaccid paralysis (AFP) or meningitis. 
In such situations, reporting of JE cases and 
deaths should be part of national health 
management information system (NHMIS) or 
integrated into communicable diseases 
reporting system. Currently, efforts are being 
made to integrate reporting of JE within the 
frame work of NHMIS developed under the 
Integrated Disease Surveillance Programme 
(IDSP). 


JE surveillance should include: 


e Epidemiological surveillance for Acute 
Encephalitis Syndrome (AES) 
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e Entomological surveillance 
e Veterinary based surveillance 


% 
2.3.1 Epidemiological surveillance for 
Acute Encephalitis Syndrome 


Infection with Japanese Encephalitis virus may 
be asymptomatic, or may cause febrile illness, 
meningitis, myelitis or encephalitis. 
Encephalitis is the most commonly recognized 
presentation of JE and is Clinically 
indistinguishable from other causes of an acute 
encephalitis syndrome (AES). JE surveillance 
therefore, aims to identify patients with AES 
followed by serologically confirming JE viral 
infection using standardized laboratory 
techniques. 


It may not be feasible or required to organize a 
nationwide surveillance for JE because of the 
various technical, operational and _ financial 
reasons. The best option under these 
circumstances is to consider sentinel 
surveillance, till a regular JE surveillance 


system becomes a reality. 


Sentinel Surveillance may aim to include all 
hospitals in JE endemic areas or select the 
ones where most cases are usually seen. Such 
a system cannot be expected to provide 
information on AES from all JE endemic areas. 
However, sentinel surveillance system when 
used systematically over time will be able to 
provide information on the trend of the disease, 
such a system can also provide early warning 
signals for potential outbreaks of JE. Sentinel 
surveillance systems may, in fact, pick up most 
AES cases that may be occurring in that area 
as most of the AES cases report to hospitals/ 
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health centres for treatment. Sentinel 
surveillance may utilize health facilities such 
as district and regional hospitals including 


teaching hospitals such as medical colleges. 
2.3.2 Entomological surveillance 


Entomological surveillance helps to monitor JE 
vector density continuously in JE endemic 
areas (trend data), suggest appropriate vector 
control measures, undertake entomological 
investigations during epidemics and evaluate 
the impact of control measures. The 
insect collectors or/ 


Biologist/Entomologist attached with Filaria 


entomologist and 


Control Unit may be assigned and made 
responsible for entomological surveillance in 
the district. They would identify index villages 
in the district for entomological surveillance. 


2.3.3 Veterinary based surveillance 


By identifying the prevalence & density of pigs, 
ducks, and ardeid birds and detecting viral 
activity in susceptible hosts, veterinary 
surveillance helps to track the rate of 
Haemagglutination Inhibition (HI) antibody 
carriers and the appearance of antibody from 
fresh infection as an index of the spread of JE 
virus in animal host. Veterinary-based 
surveillance is conducted with the help of 
animal husbandry department. Sera sample 
from these animals is randomly collected for 
serology to ascertain transmission of JE virus. 


s 


Epidemiological Surveillance 


Effective epidemiological surveillance of JE 
would require recording of all suspected cases of 
encephalitis so that the actual disease burden 
can be assessed area wise. Various activities 
pertaining to epidemiological surveillance i.e. 
collection, compilation, analysis and 
interpretation of data, follow-up action and feed 
back should be carried out in a systematic and 
organized manner. Epidemiological 
surveillance of JE would include components of 
laboratory based serological surveillance 
(described in Chapter 4) and clinical surveillance 
(detailed below). 


To carry out clinical surveillance of JE it is crucial 
that all health institutions, which are attending to 
patients either at outpatient department or as 
indoor cases, be on the look out for any patients 
presenting with the signs and symptoms of 
encephalitis. All the reporting units (health 
institutions) in endemic areas both in public and 
private sector should further notify all these 
suspected JE cases based on standard case 
definitions. For reporting by all reporting units a 
line list of these cases should be prepared on the 
Standardized reporting format and submitted to 
the higher authorities. 


For surveillance purposes, JE is commonly 
reported under the heading of “acute 
encephalitis”. In the WHO's guidelines for JE 
Surveillance, syndromic surveillance for JE is 
recommended. This means that all cases of 
Acute Encephalitis Syndrome (AES) should be 
reported. Laboratory confirmation of suspected 
Cases can be done where feasible. The following 
case definition should be used for reporting of 
Suspected JE cases in endemic areas: 


3.1 Case definition of Acute Encephalitis 
Syndrome (AES) 


Clinically, a case of AES is defined as a person of 
any age, at any time of year with the acute onset 
of fever and a change in mental status (including 
symptoms such as confusion, disorientation, 
coma, or inability to talk’) AND/OR new onset of 
seizures (excluding simple febrile seizures’). 
Other early clinical findings may include an 
increase in irritability, somnolence or abnormal 
behavior greater than that seen with usual febrile 
iliness. 


3.2 Case classification 


Acase that meets the clinical case definition for 
AES i.e. suspected case should be classified in 
one of the following four ways (see Figure 1): 


(i) Laboratory-confirmed JE: A suspected 
case that has been laboratory-confirmed as 
JE. 


(ii) Probable JE: Asuspected case that occurs 
in close geographic and temporal 
relationship to a laboratory-confirmed case 
of JE, in the context of an outbreak. 


(iii) “Acute encephalitis syndrome” (due to 
other agent): A suspected case in which 
diagnostic testing is performed and an 
etiological agent other than JE virus is 
identified. 


(iv) “Acute encephalitis syndrome” (due to 
unknown agent) A suspected case in which 
no diagnostic testing is performed or in which — 
testing was performed but no etiological 


1 
Other early clinical findings may i . eres 
y gS may include an increase in irritability, somnolence or abnormal behaviour greater than that seen with usual febrile illness. 


2 . « . P 
Asimple febrile seizures is defined as a seizure that 
convulsion lasting less than 15 minutes, and who re 


occurs ina child aged 6 months to less than 6 years old, whose only finding is fever and a single generalized 
covers consciousness within 60 minutes of the seizure. 
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FIGURE 1 : FINAL CLASSIFICATION SCHEME FOR AES CASES 


Other 
diagnostic =m AES- other 
tests agent 
P / IgM -ve eae AES- unknown 
Adequate blood/ 
CSF specimen ~~, 
IgM +ve smences ye Lab confirmed JE 
Suspected JE (AES) 


Geographic / temporal 
link to a lab confirmed ae Probable JE 


No adequate blood/ , 
JE during an outbreak 


CSF specimen 


>? No geographic / temporal 
link to a lab confirmed JE a AES Unknown 


While the above classifications are useful for clearer definitions of AES cases, for practical 
purposes, the two key definitions to be used are “suspected JE cases” for those that meet the criteria 


for AES, and “confirmed JE cases” for those AES cases which have laboratory confirmation for JE. 


agent was identified or in which the test 
results were indeterminate. 


3.3 JE andAES Surveillance 


The purpose of JE and AES surveillance is to 
estimate disease burden and understand the 
disease pattern in terms of its influence on 
morbidity and mortality. The incidence of JE and 
AES will form the basis of any future planning for 
prevention and control of this disease. JE and 
AES surveillance would thus mean generation of 
authentic and valid information on 
epidemiological, clinical, laboratory and 
entomological parameters on regular basis. This 
surveillance will be carried out through sentinel 
sites and other health institutions. The first 
requirement of epidemiological surveillance for 
AES /JE is identification and notification of 
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reporting units and informer units. These units 

will report all AES and JE cases based on 

standard case definition. The services of the 

following institutions and health service 

providers will be identified for the successful 

implementation of JE/AES surveillance 

activities: 

e Sentinel Surveillance Sites with laboratories 
facilities 

e Sentinel Surveillance Sites without 
laboratories facilities 


e OtherInformer Units 


3.3.1 Sentinel Surveillance Sites (SSSL) with 
laboratories facilities 


The key component of the AES surveillance 
system is the referral hospital with laboratory 
capacity to diagnose JE. These sites would 


include government or private health facilities 
which are engaged in treating a large number of 
patients below 15 years. Most of them are usually 
larger facilities with both outpatient and inpatient 
departments and have facilities for laboratory 
diagnosis of JE. Examples are medical colleges, 
regional/district hospitals and private hospitals 
with laboratories facilities. These centres will 
function as tertiary care centres. 


JE and AES surveillance at the local level will be 
institution based, initially through at least one 
sentinel surveillance site with laboratory facility 
per district. Fifty such sentinel surveillance sites 
have been identified where laboratories facilities 
will be strengthened in the first phase (List is 
given at Annexure-1). The number will be 
gradually increased to over 183 sites in XI five 
year plan (at least one SSSL in each district 
which has reported cases of JE in the last 5 
years). Finally a comprehensive network of 
reporting sites including health facilities, 
reporting units and informers would be 
developed to report all cases of AES in the 
country. 


Activities: Each SSSL would have a designated 
nodal officer for coordination of JE/AES 
surveillance activities. In SSSL, Medical Officers 
(MOs), pediatricians, and other physicians, 
nurses who see patients with AES should inform 
the designated Nodal Officer immediately upon 
presentation of the AES case. The case should 
be further subjected to laboratory investigations 
for JE; the nodal officer should immediately notify 
the District Malaria Officer (DMO) or the 
designated officer in charge of AES/ JE 
surveillance in the district. The SSSL_ will 
regularly generate and transmit information on 
encephalitis, confirmed JE cases, and the out 
come. These units will regularly generate and 
transmit information on encephalitis, confirmed 
JE cases, treatment of such cases and the out 
come. These units will also send regular 
information to district malaria officer. There 
should be case investigation and line listing of 
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suspected cases of JE in order to track these 
cases back to their villages, to take appropriate 
control measures. 


- Records and Reports: The identified SSSL 


should maintain documentation of the patients 
being treated by various doctors of the unit and in 
various specialty departments & wards etc. For 
reporting of AES and confirmed JE cases and 
deaths from states to NVBDCP, AESF-1 and 
AESFMA form will be used. From districts to 
states, AESF-2 and AESF-2A forms will be used. 
For reporting from all the sentinel sites with 
laboratories (SSSL) AESF- 3, AESF- 4, AESF-5 
forms will be used. These forms will be used as 
such for reporting on daily basis in outbreak 
situations, weekly basis during transmission 
season and on monthly basis in all the months. 


Line list of AES and JE confirmed cases will be 
maintained and submitted to DMO/SPO in the 
form AESF-3 by nodal officer. They will report a 
case of AES immediately on identification, to the 
surveillance system using the form AESF-4. The 
information generated by SSSL is sent on a 
monthly basis in inter epidemic period, on weekly 
basis during transmission season and on daily 
basis during an outbreak to the district malaria 
officer. Even when there are no AES cases, nil 
case report should be sentin the forms AESF -3. 


3.3.2 Sentinel Surveillance Sites without 
laboratory facilities (SSSs) 


Some of the identified sentinel surveillance sites 
in government or private health facilities such as 
district hospitals, CHCs, PHCs etc. are engaged 
in treating a large number of patients below 15 
years and do not have facilities for laboratory 
diagnosis of JE. Such sentinel surveillance sites 
will be linked to the nearest facilities or SSSL with 
capacity to perform sero-diagnosis of JE. These 
laboratories will send back the results to the SSS 
without laboratories. Such sentinel surveillance 
sites will be linked to the nearest SSSs with 
facilities for sero-diagnosis of JE or WHC 
designated or National laboratories. These 
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laboratories will send back the results to the SSS 
without laboratories. These SSSs_ without 
laboratories would be ‘required to maintain 
records of the patients being treated by various 
doctors of the unit and in various ‘specialty 
departments & wards etc. Line list of AES case 
and record of confirmation of JE would be 
maintained and submitted to DMO/ State 
Program Officer (SPO) in the form AESF-3. They 
will also report cases of AES immediately on 
identification, to the surveillance system using 
the form AESF-4. and also send daily, weekly and 
monthly reports (even when there are no AES 
cases), to the district malaria officer using forms 
AESF -3. 


3.3.3 Informer Units (IU) 


These are smaller health facilities or clinicians 
who are visited by patients below 15 years but in 


relatively smaller numbers than reporting units. 
These can be individual child Specialists, private 
practitioners who are visited by AES cases. 
These units should inform the DMO/SMO 
whenever they come across an AES case as is 
being done for reporting of AFP cases. They 
usually do not maintain detailed documentation 
of the patients visiting them. 


lt may be pertinent to mention here that 
experience of AFP (Acute Flaccid paralysis) 
surveillance can be replicated by JE control 
programme. Under the AFP surveillance network 
throughout the country, as of early 2006, over 
9700 reporting units and 16,300 informer units 
have been enrolled. The same network could 
additionally be used for AES surveillance as most 
cases of AES would be affecting children under 
15 years of age. 


| Figure 2: THE PROCESS OF AES SURVEILLANCE 
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3.4 JE surveillance activities at the district 
level 


The DMO or the identified health officer will study 
all reports received from all SSSL, SSSs without 
Laboratory, and informer units and also reconcile 
data with existing surveillance systems such as 
IDSP to identify if there are any outbreaks. In the 
office of DMO, compilation of all 
information/reports will be undertaken for 
interpretation and action. The DMO will be 
responsible for analysis of the data, keeping all 
records properly, maintaining the register for line 
listing of cases etc. This data will be utilized for 
planning and implementation of the control 
measures with the help of other district officers. 
The activities at district level by DMO are listed 
below: 


3.4.1 Case Investigation 


All cases that are notified should be verified and 
investigated by a specially trained District 
Malaria Officer, designated Surveillance Medical 
Officer or district level epidemiologist within 48 
hours of notification. The necessary steps in the 
AES case investigation are: 


e Verification of the case definition. Once a 
case of AES is reported by a physician, 
health unit or any other source, the DMO or 
any other designated official must personally 
see the case to ascertain if the case meets 
the AES case definition. If the case does not 
meet the case definition of AES, the 
DMO/SMO should discuss the findings with 
the reporting physician and record the case 
as notAES on the case investigation form. 


e Ifthe case is confirmed to be anAES Case, a 
unique patient code number has to be 
assigned as described in section 3.7 
(Guidelines for patient coding scheme for 
AES cases/ Suspected JE Cases). 


e Using the case investigation form AESF-4 as 
a guide, obtain the history and conduct a 
physical examination of the affected child. Fill 


out the AESF-5 and assign the AES unique 
case identification number. Co ordinate the 
collection of specimens of serum or CSF and 
transporting them to the identified laboratory 
as mentioned in chapter 4. 


3.4. 2 Visits to sentinel surveillance sites 


Regular visits should be made by DMO/ SPO or 
the officer in charge of AES surveillance at the 
district level to the sentinel surveillance sites and 
other reporting units for the specific purpose of 
supervision and facilitation of their activities. 
During a visit to a reporting unit the DMO or the 
officer in charge of surveillance should meet the 
head of the sentinel surveillance site and the 
nodal officer, visit all relevant departments and 
peruse their inpatient and outpatient registers to 
scan for any missed or unreported AES cases 
since the time of the last visit. This helps to verify 
the activity of the nodal officer, identify the 
training needs of the staff of the health facility or 
hospital. Active case searches followed by 
training sessions can greatly improve the 
reporting of AES cases by the health facilities. 
The visit should be documented by signing the 
registers/ records that are checked. 


During visit to these units, the DMO / SPO or the 
officer in charge of surveillance should also 
ensure the availability of all blank reporting 
formats and logistics that are required to 
maintain quality AES surveillance. 


3.4.3 Visits to AES informers 


Regular visits should be made by DMO/SPO or 
the officer in charge of surveillance at the district 
level to the AES informers for monitoring the 
surveillance activities and to sensitize the staff. 
By meeting the informers in person, they can 
update informers on the importance of AES 
reporting. 


3.4.4Reporting by the District 


DMO or on behalf of the DMO, the designated 
person at each district level would receive the 
AES/JE Report Forms/information from all the 
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reporting units, collate them in the AES/JE 
District Report Forms (AESF-2 & AESF3) and 
compile and transmit this information to the State 
Programme Officer. The compiled report of all 
AES/JE cases reported and also updated figures 
on the earlier reported AES/JE cases will be sent 
to the state in the prescribed (AESF-2 & AESF 3). 
In an outbreak situation, daiiy report should be 
generated and transmitted in the AESF 2A form in 
addition to the details of the cases identified in the 
outbreak in the AESF 3 form. In outbreak 
situation action taken report should be sent along 
with daily report. Copy of this action taken report 
may be sent by Fax to NVBDCP during the 
outbreak. A weekly report should be sent in 
transmission period and monthly report in inter- 
epidemic period in the AESF 2 form. The details 
of the cases should be sent in the AESF-3 form. 


Completeness and timeliness of reporting from 
the reporting units should be regularly monitored. 
To summarize, following surveillance activities 
need to be carried out at the district level: 


e Monitoring daily/weekly/monthly surveillance 
reports of AES/JE cases including “nil” case 
reports submitted by different reporting Units. 


e Ensuring analysis of AES/JE cases and 
reconciling data with existing surveillance 
systems such as IDSP to identify if there are 
any outbreaks. 


e Ensuring that all data from cases are properly 
collected, analyzed and interpreted for local 
action. 


‘e Ensuring that surveillance reports and case 
investigation data are shared with other 
surveillance systems such as IDSP and 
forwarded to SPO, /NVBDCP (National 
Vector Borne Disease Control Programme) 
on Daily/ weekly or monthly basis as per 
requirement. 


e Supervision and monitoring at all levels would 
be strengthened for ensuring effective 
surveillance. 
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3.5 Surveillance activities at the state level 


The state level receives daily/weekly/monthly 
reports as per the disease status i.e daily report in 
outbreak situation, weekly report in transmission 
period and monthly report in inter-epidemic 
period from different districts. The districts 
reporting on time and defaulting should be 
distinctly highlighted. This information is then 
merged at the state level, collated and 
immediately transmitted through reporting format 
AESF-1 & AESF-3 by Fax or e-mail to the 
Director National Vector Borne Disease Control 
Programme, Government of India, New Delhi. 
During outbreaks, daily reports should be 
generated by the state and sent to the Director 
NVBDCP in form AESF-1A and details in form 
AESF-3. The state health authorities should also 
ensure a rapid action for containment. 


In summary, flow chart for reporting AES cases 
and JE cases from different level of sentinel 
surveillance sites to NVBDCP, Delhi is shown in 
figure 3. 


3.6 Surveillance activities at the national 


level 


The national level receives daily/weekly/monthly 
reports as per the disease status i.e daily report 
in outbreak situation, weekly report in 
transmission period and monthly report in inter- 
epidemic period from various states. At the 
national level, the data from the states is collated 
and compiled to prepare the national report with 
epidemiological inferences. National data may 
be shared with international organization and 
other Institutes in due permission of concerned 
authorities. These reports will form the basis for 
planning JE containment activities and allocation 


of resources to the affected areas. 


utbreak 


AESF1/1A 

AESF2/2A 
AESF3 
AESF4 
AESF5 
SSSL 
SSS 

lV 


Line listing Form 

Case Investigation Form © 

Laboratory Report Form Fa 
Sentinel Surveillance Sites with laboratory facilities 
Sentinel Surveillance Sites without laboratory faci 
Informer Unit . 
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3.7 Guidelines for Patient Coding Scheme for 
AES Cases/Suspected JE Cases 


The Directorate of NVBDCP, GOI which is the 
nodal agency for prevention and control of vector 
borne diseases has decided to imtroduce a 
patient coding scheme whereby the system will 
be able to track the patient up to the sub- 
centre/village level. Besides, the system would 
also rule out double counting of JE patients 
reported by various health institutions. The 
guidelines for the Patient Coding Scheme are as 
under: 


e The patient coding scheme will have the 
syndrome code, country code, state, district 
year, PHC and patient codes. 


The country code cum State, district, 
institution and Patient codes would be 
followed as shown in table 1. 


For example, the code of Uttar Pradesh state 
is UP and if there are 70 districts, then all 70 
districts are given unique three letter 
alphabetic codes as given in annexure II. 
For Gorakhpur district the code would be 
AES-IND-UP-GRP. 


Treatment centres/ reporting Centers in the 
states for AES are PHCs, CHCs/District 
Hospitals, Medical Colleges, Private 
Hospitals etc.. Therefore after the district 
code, codes would be given to all PHCs, 
CHCs/District Hospitals, Medical Colleges, 


Periodicity of Reports 


Daily report should be generated and transmitted in an 
outbreak situation, weekly report in transmission period and 


monthly report in 


inter-epidemic period. 


In outbreak 


situation action taken report should be sent along with daily 


report. 


Note: The decision on the periodicity of the reports will be 
made at the state level by the state programme officer based 
on the local JE transmission pattern. 


e Thesyndrome (AES) code will be followed by 
country code (IND). All districts in the states 
will be coded in alphabetical order, so that 
same code will be used for other diseases 
also. All states/UTs would be given two 
alphabetic letters for all e.g. code for Uttar 
Pradesh would be ‘UP’. 
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and Private Hospitals etc. in three digit 
numerical code (001 to 999) by State 
Programme Officer of the respective states. 


A patient code will be a 3 digit numerical code 
given to each patient coming to a treatment 
centre as AES cases (AES001-999). 


Details with example of Gorakhpur district are 


Table 1: Patient Coding Scheme 


Country 
Code 


STATES/UTS States 
Code 


Bier | 


Syndrome 
Code 


AC 

AS 
cH 
os 

D&N Haveli 


ee 


Alphabetic code (3 letters) please se annesure-2 


i 


INN 
i 


HIT 
| 


Meghalaya 
| Orissa 
Pd 


z 
¢ 
o 
a 


; 


Tamil Nadu 
Uttar Pradesh UP 


West Bengal 


WwW 


given at Table -2. 


e As per the patient coding scheme, each 
AES/JE patient. will have the eleven 
alphabets followed with eight digit numerical 
code (IND-AES-UP-XXX-01-001-001 to 
AES-IND-UP-XXX-99-999). No two patients 
will have the same code till the year 2099. 


oe 00 to 999 


A 


PHC / Institution i 
“od Patient Code 


7 
3 
3 


011099 
/—o199 | oorto999 | 0010900 
00 


8/8 
Sloe di 
8|8| 8 


S 


: 
8 


3/8 
3 


aE 
Sisis 
s|$ 


— 


—_— 


— 


—_i — 


—->~i | 


8/8/8/8/8/8/s8/s\sisis 


= 


ee ee 


SIS|SISISIS|SISIS|SISIS|SISI(SI|SISIS|SISIS\S\S 


8/8/8|8/8/8|8| 8) 8)/3/8/ 8/3) 3/3/3/ 3/3) 3/3/3/s 


sisisisisisisisisisis 


— 


8 
8 


8 


5 
: 


8 


S 


e The details pertaining to patient information 
as location of the patient, along with 
Treatment/reporting Centres, information as 
entered on the Treatment Card will be 
reflected at the district level in the reports 
submitted by these centres. Copies of the 
reports pertaining to the concerned unit shall 
also be available at these centres. 
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SS ee 


The patient will be having a copy of the 
treatment card on thick (durable) paper in 
order to enable identification for future 
reference. 


The remarks column in the Treatment Card 
can be filled to indicate if there is a change 
of treatment centre. 


The Directorate of NVBDCP may be 
consulted in case of any further clarification. 


According to the above scheme, each state 
will have a unique code number which will be 
depicted in the JE treatment centre register, 
JE Treatment Card and District Master 
Register for JE cases. This would facilitate 
monitoring of treatment compliance. 
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JE Laboratory Network 


Laboratory based serological surveillance 


Sometimes, it may be difficult to differentiate 


Japanese Encephalitis from those caused by © 


other viruses, bacteria etc. as clinical signs of JE 
are indistinguishable from other causes of AES. 
Under such circumstances laboratory 
confirmation is essential for accurate diagnosis of 
JE. Confirmation of a suspected or probable case 
of JE would require the support of a well equipped 
laboratory to test blood and cerebrospinal fluid 
(CSF) for the same. However, such a laboratory 
is essential for undertaking serological 
surveillance in any community, which would 
provide us with the earliest clue for prediction of 
JE virus activity in a community. Besides this 
sero- surveillance can also be used for knowing 
the status of JE antibodies in case of vaccinated 
populations. 


For strengthening of JE sero-surveillance in the 
country following activities will be carried out: 


e Laboratory confirmation of JE cases 


e Collection, Storage and Transportation of 
samples to serology laboratories 


° Establish a Net work of JE testing 
laboratories 


e Establish Reporting system and ensure use 
of uniform formats 


¢ Establish internal quality assurance in the 
laboratory 


4.1 Laboratory confirmation of JE cases 


Clinical signs of JE are indistinguishable from 
other causes of AES. Epidemiological data can 
provide supporting information for the diagnosis; 
however laboratory confirmation is essential for 
accurate diagnosis of JE. The fever and AES 
surveillance will capture any suspected JE cases 
which can be confirmed by laboratory tests as per 


the following markers: 


e Presence of IgM antibody in serum and/or 
CSF 


e Four fold difference in IgG antibody titre in 
paired sera 


e Virusisolation from brain tissue 
. Antigen detection by immunofluoroscence 
e Nuclicacid detection byPCR 


Laboratory confirmation of suspected JE cases 
would be carried out in the identified sentinel 
laboratories. At these laboratories the 
preferred test for JE diagnosis is the IgM 
Capture ELISA (enzyme linked 
immunosorbent assay). Initial processing of 
samples should be in district sentinel 
laboratories. Samples for subsequent 
virological testing should then be sent to 
designated national laboratories. 


Internal quality control of JE tests would be 
assured in the laboratory. These laboratories 
may also do other investigations or send the 
specimens on to national levels as necessary. 
JE laboratories will also be included under the 
External Quality Assurance for laboratory 
services under NVBDCP. 


4.2 Specimen collection and transportation 


Blood (serum) and Cerebrospinal fluid (CSF) 
are the specimens to be collected for JE 
diagnosis. Blood samples should be collected 
from suspected JE cases within 4 days after 
the onset of illness for isolation of virus and at 
least 5 days after the onset of illness for 
detection of IgM antibodies. A second, 
corvolescent samples should be collected at 
least 10-14 days after the first sample for 
serology. 


Patient information should be recorded as 
below on a laboratory request and report form 
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(AESF-5) that must accompany the specimen 
when it is referred to the laboratory: 


i. Name, age and sex of the patient. 
ii. Full Mailing Address. 


iii. Number of cases with similar illness in the 
locality/village/town. 
iv. Name and contact address of treating doctor. 


v. Brief clinical features with a special note on 
any asymmetry of clinical signs and 
symptoms. 


vi. Three dates are very important: 
1. Date of last JE vaccination; 
2. Date ofonsetof first symptom 
3. Date of collection of sample. 
; 

vii. Label the vial with the patient's name, date of 
collection and specimen type. The specimens 
should be labeled with the number and this 


must be identical to the number given in the 
(AESF-4). 


viii. In the case of an outbreak, a laboratory 
request and report form in the form of a line list 
may be prepared. 


Following methods would be adopted for 
collection and transportation of Blood (serum) 
and CSF samples: 


4.2.1, Blood/Serum 


4.2.1.1 Equipment for collection of serum the 
following equipment, and blood collection kit 
would be required 


e 5ml vacutainer tube (non-heparinized) with 
23 g needle /5 ml syringe with needle 


‘e  5ml blood collection tubes if syringe and 
needle is used for blood collection 


e Disposable gloves and face mask (one set 
each) 


e Tourniquet 

e Sterilizing swabs 

e Sterile serum storage vials 
e. Specimen labels, marker pen 
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Band aid 

Zip lock plastic bags 

Lab request form 

Cold box (vaccine carrier) with ice packs 


First aid kit (Along with address of nearest 
referral facility in case of blood collecting 
complications). 


4.2.1.2 Collection procedure 


Collect 5 ml blood by venepuncture in a 
sterile tube labeled with patient 
identification and collection date. 


The blood should be kept at room 
temperature until there is complete 
retraction of the clot from the serum 


Blood can be stored at +4’C to +8°C for up to 
24 hrs before the serum is separated 


Do not freeze whole blood. 


There are 2 options available to ensure that 
the proper specimen reaches the lab 


Option 1 


Transport whole clotted blood specimen to 
laboratory in ice, if it can reach the laboratory 
within 24 hours. 


Option 2 


This should be centrifuged at 1000 rpm for 
10 minutes to separate the serum. 


If centrifuge is not available, carefully 
remove the serum using a pipette, avoid 
extracting red cells. 


Transfer the serum aseptically to a sterile 
labeled vial. 


Store the serum at +4°C to +8C until 
transport to the laboratory 


4.2.1.2.3 Transportation of blood/serum 
specimens 


15 — 


Specimens should be transported to the 
laboratory as Soon aS possible. Do not wait to 


collect additional specimens before 


transporting. 

Place specimens in Zip lock or plastic bags 
and pack with absorbent material 
(cotton/tissue paper). 


e Use a Thermos flask with ice or a vaccine 
carrier. 


e lf using ice packs (should be frozen) and 
vaccine carrier, place frozen icepacks along 
the sides and place the samples in the center. 


e Place lab request form in plastic bag and tape 
to inner side of the Styrofoam box / vaccine 


carrier 
e Arrange atransporting date. 


e When the arrangements have been finalized, 
inform the lab of the time and manner of 
transportation. 


e Serum should be shipped on wet ice within 48 
hours or ‘stored at +4°C to +8°C for a 
maximum period of 7 days. 


e Incase a delay is anticipated, sera must be 
frozen at -20°C and should be transported to 
the specified laboratory on frozen ice packs. 
Repeated freezing and thawing can have 
detrimental effects on the stability of IgM 
antibodies 


4.3. Cerebrospinal fluid (CSF) - 


CSF specimen would be collected in a sterile 
screw capped bottles under all aseptic 
precautions by a trained person. The 
containers should be properly labeled and 
transported at the earliest to the designated 
laboratory. All attempts would be made to 
collect CSF sample for confirmation of 
diagnosis. 


4.3.1. Collection procedure 


CSF is the fluid that bathes, cushions, and 
protects the brain and spinal cord. It flows 
through the skull and spine in the subarachnoid 
space, which is the area inside the arachnoid 
membrane. To obtain a specimen of 
cerebrospinal fluid the procedure is carried out 
by expert medical officer. Lumbar puncture 
(spinal tap) is the most common means of 
collecting a specimen of CSF. 


e The patient is positioned on his side with 
his knees curled up to his abdomen and 
with chin tucked in to his chest. 
(Occasionally this procedure is performed 
with the person sitting and bent forward). 


e The skin is scrubbed, and a local 
anesthetic is injected over the lower spine. 
The spinal needle is inserted, usually 
between the 3rd and 4th lumbar vertebrae. - 


Cerebrospinal fluid — 
is collected 


Figure- Collection of CSF 
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e Once the needle is properly positioned in 
the sub-arachnoid space, pressures can 
be measured and fluid can be collected for 
testing. 


e After the sample is collected, the needle is 
removed, the area is cleaned, and a 
bandage is applied. 


e Thepatient is asked to remain flat, or nearly 
flat, for 6 to 8 hours after the procedure. 


e Overall, discomfort is minimal to moderate. 
The entire procedure usually takes about 
30 minutes, but it may take longer. The 
actual pressure measurements and fluid 
collection only takes a few minutes. 


Examination of CSF is an essential step in the 
diagnosis of any patient with evidence of 
meningeal irritation or affected cerebrum. 
Approximate 2-3 ml of CSF is collected and 
part of it is used for physical and cytological, 
biochemical, and microscopic examination and 
the remaining CSF is to be stored aseptically 
for serology, viral culture, bacteriological or 
fungal examination. The following important 
precautions need to be taken for CSF 
collection and transportation: 


e CSF is a precious specimen, handle it 
carefully and economically. It may not be 
possible to get arepeat specimen. 


-@ Collect CSF in a screw’ capped sterile 
container and not in an injection vial with 
cotton plug. 


e Do not delay transport and laboratory 
investigations. 


e Perform physical inspection immediately 
after collection and indicate findings on 
laboratory requisition form. 


e Store at +4°C, if delay in processing is 
inevitable. 


4.3.2. Storage and transport of CSF sample 
Place the specimens at +4°C as soon as possible 
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after collection. Dispatch these at the earliest 
possible opportunity on wet ice in a large 
thermus or an ice-box to the designated 
laboratory. Considering the emergency, 
preference should be given to hand carry the 
sample to the designated laboratory. Samples 
for PCR should be transported on dry ice. A 
designated person (or persons) would be 
responsible for storage, packing and transport of 
samples according to national or international 
guidelines. 


4.3.3. Criteria for rejection of CSF/ Serum 
samples 


. leakage of sample 
e haemolyzed sample 
e inadequate quantity 


e improper cold chain maintenance during 
transportation 


e improperly labeled sample 

e samples collected in improper containers _ 
e turbidserumsample (contaminated) 

4.4. Networking of JE testing Laboratories 


Many viruses (herpes, rabies, entero-viruses, 
mumps, measles, chicken pox etc.), bacterial, 
fungal and protozoal infections (P.falciparum) 
may present with features of encephalitis. It may 
not be possible, many a times; to differentiate the 
disease on clinical grounds under such 
circumstances only laboratory investigations can 
give etiological diagnosis. Samples from 
suspected viral encephalitis should be subjected 
to laboratory investigations, especially during the 
starting of an outbreak to ensure early 
confirmation of JE cases. For effective 
serological surveillance, strengthening of 
laboratory for serodiagnosis is required. 
Laboratory based surveillance should be carried 
out in the identified institutions for delimitation of 
JE prone and high-risk areas. Sero-diagnosis will 


be carried out in those institutes having IgM 
Capture ELISAtest facility. 


4.5 Identification and notification of 
Laboratories for sero -surveillance 


Some laboratories are already testing for JE or 
involved in virus isolation. These would be listed 
as national/referral laboratories. In addition 
district/regional level sentinel laboratories are 
proposed to be designated as laboratories for 
sentinel sero- surveillance which would be 
increased in time bound and phased manner. 
These will be designated first level laboratories 
for JE testing. At these laboratories the preferred 
test for JE diagnosis is the IgM-capture ELISA 
(enzyme linked immunosorbent assay). These 
laboratories may also do other investigations or 
send the specimens on to national levels as 
necessary. 


All laboratories would be classified in the 
following categories: 


i) District Sentinel Surveillance 
Laboratories 


The laboratory attached with hospitals or medical 
college will be a designated JE Sentinel 
Surveillance laboratory. Laboratory confirmation 
of suspected JE cases would be carried out in 

- these identified sentinel laboratories. Directorate 
of NVBDCP envisages strengthening these 
laboratories so that necessary equipment and 
testing kits are made available in a phased 
manner. Govt. of India would provide Mac ELISA 
test kits as well as ELISA Reader in places where 
such equipment is not available. Adequate 
training will be imparted to medical and 
Paramedical staff working in these laboratories. 
In the first phase, 50 sentinel Surveillance 
laboratories have been identified. Subsequently, 
SSL at district level will be Strengthened in all 
endemic districts ina phased manner. 


li) Regional Sentine| surveillance 
laboratories/WHO designated laboratories 


During the first phase it is Proposed to strengthen 


regional SSL centres with good laboratory 
facilities and trained staff. All near by Districts will 
send the samples for diagnosis in to these 
centres. Reports should be sent back to 
respective districts by regional SSL. 


The WHO will also provide technical support and 
funds to the country in establishing a JE 
laboratory network on the lines of the Polio and 
Measles network in a phased manner. It is 
therefore proposed that the following 
laboratories are nominated for JE testing and 
surveillarice for the first phase of the network. 


iii) National laboratories/ Referral laboratories 


National laboratories such as NICD, NIV, Pune, 
NIMHANS, Bangalore, etc. already exist in the 
country for diagnosis of JE cases and to 
investigate the viral strain of AES cases. 
Samples from any district sentinel laboratories 
may be sent to these laboratories for detail 
analysis. so 


4.6 Reporting 


All test results would be conveyed back to 


respective Sentinel Surveillance/Reporting Units 
Sites and to DMO in the form (AESF-5) for 
planning and implementation of ‘appropriate 
control measures. All compiled reports will be 
sentto SPO. 


4.7 Quality assurance 


All the laboratories are to be accredited by WHO. 
This accreditation requires 100% proficiency 
score in test panels and a yearly on-site review 
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by trained WHO virologists. The program 
monitors the turn around time between specimen 
receipt in the laboratories and report for all 
laboratories in the network. 


4.8 Sero-Surveillance in vaccinated Children 


Any case of post vaccinated effects like fever 
seizures etc. should be investigated for the virus 
strains to match the same with the vaccination 
strain or otherwise. For children vaccinated with 
Japanese Encephalitis vaccine within six months 
of illness onset, testing a single serum sample for 
JE IgM may not be diagnostic because it may 
give a false positive result. In such cases, a 
diagnosis can only be confirmed by 
demonstrating JE IgM in the CSF, JE virus 
isolation, a positive nucleic acid amplification 
test, immuno histochemistry, IFA, or a four-fold or 
greater rise in antibody titre in acute and 
convalescent phase serum samples. 


Entomological Surveillance 


JE is a disease principally of rural agricultural 
areas, particularly in rice cultivation areas, where 
vector mosquitoes proliferate in close 
association with pigs, wading birds and ducks, 
the principal amplifying hosts. Vector mosquito ts 
able to transmit the JE virus to a new host usually 
the pig after infected bite of a host with an 
incubation period of 14 days. 


5.1 Vector Mosquitoes of Japanese 
Encephalitis 


In India, JE virus has been isolated from 17 
mosquito species in wild caught specimens from 
different parts of the country. Maximum isolations 
have been recorded from Culex vishnui group 
consisting of Cx.tritaeniorhynchus, Cx.vishnui 
and Cx.pseudovishnui. Female mosquitoes get 
infected after feeding on a vertebrate host 
harbouring JE virus and after 9-12 days of 
extrinsic incubation period, they can transmit the 
virus to other hosts. 


Culex vishnui subgroup of mosquitoes are very 
common, widespread and breed in water with 
luxuriant vegetation, mainly in paddy fields and 
their abundance may be related to their breeding 
in rice fields, shallow ditches, pools, fish ponds, 
etc. Preference for breeding places varies with 
location. Paddy fiélds are the favourable 
breeding places during rainy season and 
irrigation channels bordering the paddy fields 
support breeding during non-monsoon season. 
Rain water collections in low lying areas with 
aquatic vegetation/ submerged grasses support 
the breeding during post monsoon months. 
However permanent water collection in ponds, 
ditches etc. with aquatic vegetation such as water 
hyacinth, elephant grass, etc. provide favourable 
breeding places during all months. In view of the 
breeding habitats of the vector mosquitoes, JE is 


usually associated with rural areas with paddy 
Cultivation. 


: 


Cx.tritaeniorhynchus, the principal vector of JE 
has been reported to be an outdoor rester 
(exophilic) but may rest indoor during some part 
of the year. Vector of JE are zoophilic and feed 
outdoor as well as indoor. They prefer to feed on 
cattle and also feed on pig. Cattle such as cows 
may reduce risk by diverting vector mosquitoes 
(zooprophylaxis). 


For planning vector control measures, the 
bionomics of vector mosquitoes in an area needs 
to be studied. 


5.2 Objectives of Entomological 
surveillance 


1. To identify the JE vector mosquitoes in an 
area 


2. To monitor JE vector abundance in JE 


endemic areas 
3. Todetect JE virus in vector mosquitoes 


4. To suggest appropriate vector control 
measures 


5.3 Procedure 


Entomologist and insect collectors or/ 
Biologist/National Filaria Control Officers in the 
districts will be responsible for entomological 
surveillance in JE endemic areas. An 
entomological team of National Institute of 
Malaria Research (NIMR) may also conduct 
these studies. Refresher training of these 
functionaries would be organized by the Dte. of 
NVBDCP on receiving request from states. They 
will identify index villages in the district for 
entomological surveillance. 


5.4 Choice of index villages . 


e Atleast 3 villages in which JE has occurred in 
the recent past (past five years) 


e Atleast 2 villages which remained unaffected 
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till date would be monitored in each affected 
block 


e Sampling would be carried out on fortnightly 
Dasis 


e Surveillance would be carried out tound the 
year to know the JE vector density, their 
resting behaviour, feeding behaviour and 
detection/ isolation of JE virus from vector 
mosquitoes. 


Following entomological investigations are to be 
carried out: 


5.5 Larval surveys 


Larval density & Mapping of breeding sites: 
Larval survey should be carried out by the 
entomological team periodically. All potential 
breeding sites will be surveyed and will be 
reported on the standard proforma. All 
permanent breeding sites of JE vectors would be 
identified (mapped) and provided to District 
officers for implementation of control measures. 


Larvae collected in the field would be reared in 
laboratory for emergence of adult mosquitoes for 
identification of vector species. For this purpose 
standardized reporting format AESF-6 form for 
breeding survey will be used by all the 
entomological/ reporting units. © 


5.6 Adult surveys 


Indoor / Outdoor resting collection and the Dusk 
collection should be carried out from fixed as well 
as random sites in indoor sites such as human 
dwelling/cattle sheds/mixed dwelling and 
outdoor situations such as bushes, plantations, 
‘standing crops, etc. by hand catch method using 
suction tubes. Per Man Hour Density (PMHD) will 
be monitored and reported in standard 
prescribed format | AESF-7. This collection 
would be carried out in the index villages only. 


Cx.tritaeniorhynchurs predominantly rests 
outdoors on agricultural crops and wild 
vegetation, depending on local situations, where 
they can also be monitored by BPD Hop Cage 
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method; formerly known as Sweep cage method 
(NICD). The density of mosquito may be 
estimated as average number of mosquitoes 
collected per 10 Hop Cages. The larger the area 


covered by hopping, the better representation of 
the mosquito density. 


Total n 
Mosquito density = _ otal number of mosquitoes collectedx 10 


(Per 10 HC) Total numbers of hops made on vegetation 


Hourly collection during night using different baits 
would be done in selected entomological unit with 
trained teams in JE endemic areas particularly 
where pig population would be less or negligible. 
This study will be used to find out other 
susceptible animal reservoirs in areas other than 


_ pigs. Viral isolation in those animals should be 


also done. Hourly collection report will be 
monitored and reported in standard prescribed 
format AESF-9. 


5.7 Blood meal analysis 


After identification of field collected vector 
mosquitoes, stomach blood would be collected 
in filter paper and sent to the Dte. of NVBDCP for 
blood meal analysis by ELISA method to know 
the source of blood. 


5.7.1 Guidelines for collection and 
transportation of samples: 


For preparing filter-papers for blood meal 
squashes refer to see figure 1 below. 


e Fold the filter-paper in half, then fold again 
and fold twice more. 


e, Unfold paper, which will now be marked by 
folds into 16 parts. 


e Draw pencil lines along the folds from the 
edge of the filter-paper towards the centre, 
but leave the central 5 cm blank. 


e On the inner edge of the filter-paper, number 
the divisions from 1 to 16. 


e When youuse the filter-paper, write a number 
in the centre of each paper and record the 


ai 


Figure-1 


species of mosquito from which the blood 
was taken, where and when. 


5.7.1 Making the blood meal squashes 


Blood from a freshly fed mosquito is best for 
detection of blood meal source. Older blood 
meals are not suitable. 


One filter-paper must be used for only one 
species of mosquito that has been obtained 


‘from the same type of resting site, for 


instance inside houses, inside animal sheds 
and preferably outdoor natural resting sites. 
This reduces the chance of error in 
conducting the test as a circle of paper is 
punched out from each sector. 


Label the filter-paper with a number in the 
centre and enter the name of the mosquito 


species, the place of collection, the date and 
the time. 


Kill or anaesthetize the freshly-fed 
mosquitoes. 


Place a female mosquito on the filter-paper | 
approximately 1 cm from the edge and inside. 


the area and level as number 1. 


Squash the abdomen using a blunt needle or 


the corner of a slide or a glass rod. 


\ 
e Make sure that the squashed abdomen 
remains inside the area labeled 1. 


e Place a second female mosquito in the area 
labeled 2 and squashes it. 


e Each female must be squashed with the 
corner of a slide or a glass rod or other side of 
a lead pencil which do not have exposed 
lead. If you use a slide; use each corner in 
turn and after four squashes, discard the 
slide; you have to make sure that blood from 
one specimen is not transferred to another 
(i.e., contamination) from the rod or slide. 


e Continue in this way until all 16 areas of the 
filter-paper have been used. 


e Write the details that are asked for on the 
recording form and make two copies of it. 


e Allow blood-meal squashes to dry, making 
sure that the papers are protected from ants 
and humidity. 


e Store filter-[papers by placing them on top of 
each other with a piece of plain paper 
between each set of papers on which there 
are squashes. oe. 


e Place filter-papers in a desiccators or a 
refrigerator. 


e When you have made all the squashes that 
you require, pack the filter-papers into a self- 
sealing plastic envelope. If you do not have 
self-sealing envelopes, pack the filter paper 
(S) in a plastic bag and seal the end with a hot 
iron/candel. 


e Send the blood meals to the laboratory in 
which the identifications are to be made, 
including one copy of the record forms. 


~ @ Keep one copy of the record forms at your 


laboratory. 


5.7.3 Recording information 
Record the following information for eae filter- 
paper of blood meals: 
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e Name ofthe collector: 


e Estimated ratio of people to pigs, cattle and 
other animals; 
e Locality; 
’ 
e The resting site from which the mosquitoes 
were obtained; 


e Date and time on which the collections was 
made. 


5.8 Susceptibility of JE vector mosquitoes 
and larvae 


Susceptibility status of JE vector mosquitoes to 
insecticides particularly Malathion in JE endemic 
areas should be carried out by entomological 
teams in the state/ICMR/ any other institute. Map 
should be prepared in all JE endemic states 
about the status resistance in vector mosquitoes 
to insecticides. Format JEF-9 will be used for 
reporting susceptibility/resistance status of 
vector mosquitoes. 


5.9 Method for Collection and transportation 
of mosquitoes for isolation of JE virus 


For entomological studies the virus isolation 
would be attempted from vector mosquitoes, 
which would be collected in a screw-capped 
clean test tube and sent to the laboratory at 
NIV/CRME. Particularly, in epidemic situations it 
becomes necessary to collect vector mosquitoes 
for isolation of JE virus. 


In an epidemic situation, it is desirable to collect 
mosquitoes from the affected areas-both indoor 
‘and outdoor, so that they may be processed for 
virus isolation. This may give an indication of the 
species acting as vector of the area. Mosquitoes 
can be collected by standard method such as 
aspirator, baited traps, biting collections and light 
traps 


The mosquitoes should be held alive in 'Barraud 
Cages’ wrapped with moistened lint or cloth. If 
the collection locality is not far from the laboratory 
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or transportation can be done within a day or two, 
they may be transported alive in Barraud cages. 
For such transportation, it is necessary to 
provide raisins soaked in water or a cotton 
pledget soaked in 10 percent glucose solution 
inside the Barraud cage. 


If the collection locality is far from the laboratory 
and immediate transportation is not possible, 
mosquitoes may be identified, pooled species 
wise and stored in liquid nitrogen, refrigerators or 
on dry ice for subsequent transportation to the 
laboratory. If facilities for liquid nitrogen or dry 
ice storage are not available in the field, transport 
medium may be used to store the mosquito 
pools. It is, however, necessary that such pools 
are constantly kept in the refrigerator or 
transported on wet ice. Since the Centre for 
Research in Medical Entomology (CRME), 
ICMR, Madurai, and Tamil Nadu has developed 
a technique whereby the JE antigen can be 
detected in even 28 days old desiccated 
mosquitoes and NICD has also detected JE virus 
antigen even after 20 months of mosquito 
collection from field. It would be possible to get 
the JE antigen detected from the mosquitoes 
regularly dispatched to CRME, Madurai by post. 
However, the care should have to be taken not to 
allow mosquitoes attacked by fungus or affected 
by dilapidation before enveloping for dispatch. 


5.10 Laboratory Support 


The following virological investigations should be 
carried out in labs: 


1. Screening/isolation of JE virus from 
suspected JE vector mosquitoes. 


2. Vector incrimination would be done in 
collaboration with NIV Pune, CRME Madurai 
and NICD, Delhi. 


Veterinary Based Surveillance 


Like most other arboviral infections, Japanese 
Encephalitis is basically a disease of animals. 
Pigs and birds, particularly those belonging to 
Family Ardeidae (e.g. cattle egrets, pond herons, 
etc.) are the natural hosts. The virus is generally 
maintained in the enzootic form and appears as 
focal outbreaks under specific ecological 
conditions. Infection in human beings is caused 
as a result of spill-over of infection from Zoonotic 


cycle. 


At low vector density level the virus circulates in 
ardied birds -mosquito ardied bird cycle. 
However, at the commencement of monsoon 
season or increased availability of surface area 
for mosquito breeding e.g. paddy cultivation etc.., 
the vector population builds up rapidly, the virus 
from wild birds through vector mosquito species 
spreads to peri domestic and domestic birds and 
then to mammals like cattle and pigs, etc. and 
eventually spills over to man. 


6.1 Natural Reservoirs of JE virus 


Birds: Some species of birds like pond herons, 
cattle egrets, poultry birds, ducks and sparrows, 
etc. appear to be involved in natural transmission 
of JE virus. Migratory birds may be involved in the 
transfer of virus from one region to another. 


Cattle: Cattle do not circulate virus in their blood 
but develop antibodies against them; hence they 
do not act as natural host for the virus. It is 
believed that prevalence of an enormously large 
population of cattle in India as compared to pigs 
may act as deterrent to the spread of JE infection, 
as the vector mosquito species have got more 


preference for cattle blood as compared to that of 
human beings. 


Pigs: Infected Pigs do not manifest many overt 
symptoms of the disease but allow multiplication 
and circulation of the virus in their blood. They are 
capable of infecting a large number of vector 


mosquito species, which in turn may transmit the 
virus to man after the completion of extrinsic 
incubation period of 9-12 days. The pigs are thus 
considered to be “amplifier hosts’ for the virus. 


6.2 Animal surveillance 


The purpose of animal surveillance is to track the 
rate of HI antibody carriers and the appearance 
of antibody from fresh infection as an index of JE 
viral activity and its spread in animal hosts. 


6.2.1 Objectives 


The objectives of Veterinary based surveillance 
are: 


e Prevalence of Pigs/ Ducks, Ardeid Birds in 
an area 


e Todetect viral activity in susceptible hosts 
6.2.2 Procedure 


Veterinary-based surveillance can be conducted 
with the help of Animal Husbandry Department. 
Assessment of pig density in relation to human 
habitation should be carried out. Density of other 
susceptible host population should also be 
carried out periodically. Sera sample from these 
animals should be randomly collected for 
serology to ascertain transmission of JE virus. 


As the pigs are amplifying host for JE virus, 
monitoring of antibody titre in pigs would be 
helpful in determining viral activity. Generally, 5-8 
months old piglets should be selected and blood 
samples should be collected. The antibody titre 
in the serum samples should be estimated. 
Detection of IgM antibody would indicate recent 
infection. The area where HI antibody carrier pigs 
are high and IgM antibody is detected the area 
can be considered at risk of JE virus infection. 


Sera sample from pigs to be randomly collected 
for serology in collaboration with veterinary 
department to ascertain transmission of JE virus 
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in pigs. The process of collection of pig sera 
would be on regular basis for generating regular 
data for early warning signals. 


6.3 Laboratory analysis of Sera samples 


Animal sera sample collection should*be done 
with the help of Veterinary Department and 
screening for antibody carriers could be done by 
microbiology unit of Veterinary Research 
Institutes having such facilities. Study of 
different strains of virus could be done with the 
help of NICD, Delhi, National Institute of Virology, 
Pune and CRME, Madurai. 


6.4 Differential diagnosis 


Disease outbreaks in pigs is characterized by 
abortions, foetal mummification or stillbirths, and 
encephalitis in pigs up to 6 months of age, or 
disease outbreaks in horses characterised by 
fever, jaundice or nervous signs of depression 
and in coordination or hyper-excitability should 
be considered as possible JE infections. 


As a part of the emergency response, any clinical 
disease in pigs and horses that may be JE should 
be investigated to establish the extent of 
infection. Isolation of virus should be attempted 
from suitable cases. Serology should be 
conducted on sick horses, with sera-sampling 
two weeks later to confirm antibody conversion to 
JE. Similar serological monitoring should be 
conducted in piggeries suspected of being 
infected .|f it was desired to define free zones, the 
surveillance requirements to establish and 
maintain the zone will have to be developed at 
the time. Pigs would be the most sensitive 
-sentinel animals, though, because of operational 
difficulties, the existing arbovirus surveillance 
programs (that do not use pigs) would need to be 
used. 


6.5 Veterinary Research Institutes 


List of following Institutive are given for screening 
for antibody carriers and other virology studies: 


4. National Institute of Virology (NIV), Pune. 
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. NICD (National Institute of Communicable 


Diseases), Delhi. 


. Centre for Research in Medical Entomology 


(CRME), Madurai. 


. VBRI (Veterinary Biological Research 


Institute), Shanthinagar, Hyderabad, Andhra 
Pradesh. 


. Kyasanoor Forest Disease Laboratory, 


Shimoga, Karnataka. 


Institute of Vector control and Zoonosis 
Hosur, Tamil Nadu. 


. Indian Veterinary Research Institute (IVRI), 


Izatnagar, Bareilly, U. P.243 122. His Fax no. 
0581-2303284 and email- 
dirivri@ivri.up.nic.in 


. Diagnostic Research Laboratories, RWITC. 


Ltd. (Approved By Govt. Of India), 6 Arjun 
Marg, Pune 411 001, Maharashtra 


. School of Tropical Medicine, Virology Unit, 


Calcutta 


Early warning signals, 


JE outbreak investigations and management 
Se oe ee 


Monitoring the early warning signals for 
predicting an out break of JE is the key activity 
which needs to be established and undertaken at 
different level with utmost attention. The clues for 
an impending outbreak can be picked up from 


following: 


e Prediction of high rainfall by the 
meteorological department, an unusual 
increase in vector breeding sites and sudden 
increase in the adult vector density. 


e Relative increase in pig population and water 
frequenting birds should alert the local 
officers. They should share such information 
with the District Nodal Officer of JE 
Surveillance (DMO). 


e Virus detected in the suspected animal hosts 
and in mosquitoes can also act as an 
indicator for warning a forthcoming outbreak. 


e Other associated parameters and the 
surveillance data can be correlated to above 
to identify early warning signals. 


e Epidemiological data for the last ten years 
would indicate the trend of the diseases in 
the specific area. Micro analysis of such data 
at the district level would help the district 
health officer to predict areas which are at 
risk of having epidemic outbreak of JE. 


To obtain the earliest inkling of an impending 
outbreak it is essential that all the components of 
surveillance i.e. collection, compilation, analysis 
and interpretation of data, follow-up action and 
feed back must be carried out in a systematic 
and organized manner. Supervision and 


monitoring at all levels is mandatory for ensuring 
effective surveillance. 


‘The state programme officer would compile 
district-wise surveillance data generated 


through epidemiological, entomological, 
laboratory and veterinary surveillance, predict 
the suspected outbreak and warn the districts for 
implementation of proper measures for 
prevention of outbreak. Outbreak investigations 
should be initiated if there is a sudden increase in 
cases orn.if cases reported are different from 
historical information, in terms of season, 
geographic area, age group, or case fatality. All 
compiled reports should be sent to Dte. of 
NVBDCP on regular basis. 


7.1. Early warning Signals 


Directorate of NVBDCP monitors daily/ weekly or 
monthly incidence of JE as per the needs. 
During epidemics, daily monitoring is carried out 
while weekly reports are insisted upon during the 
transmission season. During the inter-epidemic 
period a monthly report is expected from the 
states. This surveillance data is further analyzed 
by the Dte. of NVBDCP and interpreted to detect 
any warning signals (WS) for JE outbreak. 
Based on epidemiological trends advance 
warnings are given to the states. Some of the 
early warning signals for JE outbreak are: 


e Reporting of a suspect case or increase in 
suspect cases with clustering in time and 
space which do not fit into the expected 
known endemicity or seasonality of JE in a 
given area. 

e Fluctuations in ecological conditions 
conducive for vector breeding and enhanced 
adult density of JE vectors 

e Presence of amplifying host in good number 

e Detection of viral activity in vector 


e Detection of viral activity in zoonotic 
reservoirs(s) 


It is emphasized that comprehensive analysis of 
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all available information is made to estimate the 
risk of an outbreak. 


RISK FACTORS FOR JE OUTBREAK IN AN 
AREA 


e Increase in susceptible population + 
e High density of Culex mosquitoes 


e Presence of amplifying hosts such as pigs, 
water birds etc. 


e Paddy cultivation 
7.2 Epidemic/ outbreak investigation 


JE is a disease of public health importance 
because of its epidemic potential and high case 
fatality rate. JE, in patients who survive, 
complications may lead to life long sequelae. The 
first major outbreak of JE occurred in Bankura 
and Burdwan districts, West Bengal, in 1973 and 
since then it has spread to many states/UTs of 
the country. Though JE is primarily a disease of 
rural agricultural areas, where vector mosquitoes 
proliferate in close association with pigs and 
other animal reservoirs, epidemics have also 
been reported in peri-urban areas where similar 
conditions may exist. For investigation of an 
outbreak, the first principle is to have in place a 
system to receive early warning signals and 
confirm diagnosis. In areas of low JE endemicity 
every single suspected JE case needs to be 
investigated. However in areas where JE is 
endemic the term outbreak can be applied to an 
unusual increase in suspected JE cases 
compared to the normal transmission or increase 
beyond the normal range due to seasonal 
variations. This normal range will be different 
from place to place. Following steps should be 
taken for epidemic outbreak investigation: 


7.2.1 Epidemic Outbreak Investigation 
e Define an outbreak. 


e Assessment of the number of suspected 
cases in the area and confirmation of an 
outbreak. In case JE diagnosis is confirmed, 
incidence rates may be worked out. 
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Delineation of the area involved in outbreak 


Investigation of reported cases in the Case 
Investigation Form (AESF-4). 


Line list of cases including age and gender 
distribution of suspected cases, date(s) of 
onset of fever and other symptoms in a 
chronological order and severity of illness of 
the cases, including deaths. (AESF- 3). 


Laboratory confirmation of suspected cases 


Assessment for presence of reservoir host 
such as pigs, cattle, poultry in the near 
vicinity of suspected cases. 


Vector surveillance should be _ initiated 
immediately, which should include collection 
of larvae and adult mosquitoes, identification 
of vector species, density and for 
incrimination of the vector mosquitoes. 


History of JE outbreak in the past must be 
noted. 


Analysis and report on the distribution and 
risk factors associated with the outbreak. 


After an outbreak is over, detailed report of 
the outbreak must be prepared on the Form 
JE F-10 and submitted to Directorate of 
NVBDCP. 


7.3 Anticipatory preparation for managing an 
outbreak of JE: 


Anticipatory preparations should be made for 
timely availability of medicines, equipment 
and accessories as well as sufficient number 
of trained medical, nursing and paramedical 
personnel. 


For clinical management of JE cases states 
should identify the facilities like CHCs, 
District Hospitals and Medical colleges. 
These institutions should ensure the 
availability of the necessary drugs, IV fluids & 
equipment before the onset of JE 
transmission season. 


It is essential for investigation of an outbreak 
that rapid response teams are constituted at 
state and district level for investigation and 
containment of an outbreak. These teams 
should have experts in medicine, 
epidemiology, entomology and microbiology. 


Peripheral institutions have to be prepared to 
manage any outbreak. For this provision 
should be made for Technical Malathion, 
fogging machines, health education 
materials, preliminary laboratory 
investigations, transportation of cases to 
referral centers before the transmission 
season. 


e The staff should be oriented towards 
detection of cases and trained to take 
immediate remedial measures to report 
cases in prescribed format and also follow up 
for laboratory confirmation. The data should 
be collected and analyzed to understand the 
cause of the outbreak. 


7.4. Outbreak containment 


After receiving the warning signals and 
investigation of a suspected outbreak, the 
containment measures should automatically be 
rolled out. The rapid response team should be 
mobilized and it should start immediate 
containment action. To minimize the mortality 
and reduce CFR prompt and appropriate clinical 
management of suspected JE cases is essential. 
Cases occurring in periphery, needing 
specialized care, should be referred to the 
referral centre without any delay. Some of the 
measures detailed below will be found useful for 
managing JE outbreak: 


e Daily monitoring of the outbreak, cases and 
deaths. besides early referral of cases to 
higher treatment centers. 


e Daily report to state/ National health 
authorities 


e The local health authorities particularly the 


PHC medical officer and district health 
officials must be aware of the disease profile 
in their area. As the overt incidence of JE ina 
village in a given season does not exceed 
more than 2 cases, the local health personnel 
and the community at large must be alerted 
about reporting occurrence of any fever case 
with altered sensorium. 


Sensitize community and staff regarding JE 
and about its prevention and control. 


For early reporting involve key members of 
the community 


Control measures should be implemented 
immediately. Vector control measures 
especially fogging with Malathion technical 
should be carried out immediately in the 
affected village, use of bed nets; full sleeve 
clothes etc. during evening hours should be 
promoted to prevent mosquito bites. 


Continue community education for personal 
prophylaxis like use of impregnated 
mosquito nets, keeping piggeries away from 
human habitations etc. 
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AES/JE Reporting Formats 
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ACUTE ENCEPHALITIS SYNDROME/ SUSPECTED JE CASE INVESTIGATION FORM 
EPiDNumber:AES- - Stig : AESF-4 


——_————_ 


Reporting information 
DateCase Reported: / / Notified by: 
| Pa Investigated by: 
Patient information 
Patient's Name: ee 
Date of birth: / Age: years months 
Father's Name: Religion: Muslim / Hindu / Other 
Address: . Landmark: 


Village / Mohalla: Block /Urban area: 
District: State: Setting: Urban / Rural 


Travel history over past two weeks from onset of first symptoms 
Say | 


+ 


Date from: 
Date to: 
Address 

| Block 
District and 
State 


Immunization history 
Date of last JE immunization: / / 


Signs and Symptoms 

Date of onset of first symptoms: / / Headache: Yes/No/ Unknown 

Change in mental status: Yes /No/ Unknown Paralysis: Yes /No/ Unknown 

Fever: Yes/No/ Unknown Unconsciousness: Yes /No/ Unknown 
Seizure: Yes / No / Unknown Neck rigidity: Yes /No/ Unknown 

Any other, specify: 


JE immunization: Yes / No / Partial / Unknown 


Sample collection, tracking and results 


Specimen Date | Date Sent | Date Result | Condition* Laboratory Result (circle) 
_ Collection 


ae 


CSF Positive Negative Nottested Unknown 
Positive Negative Nottested Unknown 


as «as Positive Negative Nottested Unknown 


Diagnosis and final classification 
Final classification: Laboratory confirmed JE / Probable JE / AES unknown / AES other agent 
Clinical diagnosis: 


~-— 


Discharge status 
Status at discharge: Alive / Dead / Unknown Date ofdischarge: = / J 
if alive, status of recovery: Recovered completely / Recovered with disability 

If died, date of death: he 
* condition is good if adequate if specimen is transported in reverse cold chain 


(Name & Signature) 
Designation 


ACUTE ENCEPHALITIS SYNDROME/ SUSPECTED JE LABORATORY AESF-5 
RE 


QUEST AND REPORT FORM 
Epid number:AES - = 
Patient name: eet eee 
Name of parent or guardian: seas 
State: District: 4 
Town/Village: Name of health facility: 
Number of doses of Japanese Encephalitis Vaccine: Date of last dose / / 
Date of onset of illness: / / : 


Name & address of treating Institution: 
Clinical features: Eee 


— SS 
DATE OF COLLECTION DATE OF SHIPMENT 


TYPE 
Name of person to whom laboratory results should be sent: 
Address: 


(1) 
(2) 
3 


Telephone number: Email 
For use by the receiving laboratory: 


Name of laboratory: 


* Sample is good if: 
1. There is no leakage 
2. Of adequate quantity 
3. Brought in cold chain 
4. Documentation is complete 


(Name & Signature) 
Designation 


S| 
oO 
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FORMAT FOR MOSQUITO BREEDING SURVEY REPORTS AESF-6 


1) State------------------Zone-----------------Dist.-------------- PHC--------- Locality 


zs 
Y ear--------------------.- 


2) Month 


DETAILS OF 
MOSQUITO 
BREEDING SITES 


DENSIT | NAME OF 
Y/ DIP SPECIES 
IDENTIFIED* 


Anopheles 


“For identification of JE vectors: Larvae of mosquitoes may be reared in 
the Laboratories for adult emergence, as adult is easy to identify. 


1) Remarks: ----------------------------------------------------------- 


Signature of the investigator 


(Name & Designation) 


FORMAT FOR MONITORING OF AESF-7 
JAPANESE ENCEPHALITIS VECTORS DENSITY 


A.1) State Zone District PHC Village 


2) Month of collection 


3) Name of the insecticide sprayed-—-------------- Date of last spray —---——- 


4) Spray coverage- Population Room House CS 


In % eine 
B. JE Vector Density (Per man hour density) 
1. Time of collection (Moming his collection) 6 a.m. — 8 a.m. 


2. Total time spent-—-—--- No. of structure —--— No. of persons ----------- 


HD = Human dwelling CS = Cattle sheds MD = Mixed dwelling 
_PMHD = Per man hour density = No. of mosquito caught 


No. of person x Time in hours 
C. | ABDOMINAL CONDITION 


NAME OF THE TOTAL 

SPECIES 
Ee 
ee 


UF = Unfed FF = Full fed SG = Semi Gravid G = Gravid 


Reiiabhe fatty © sccegee a 


Signature of Investigator 
(Name & Designation) 
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FORMAT FOR MONITORING OF JAPANESE ENCEPHALITIS VECTOR 
MOSQUITOES DENSITY BY WHOLE NIGHT VECTOR LANDING weg 


COLLECTION 
- in 

State —___—_—_—__—___—_—__ Zone -__--------_- District---—_—--_-_PHCs- 
1. Date of the study----------------------- 
2. No. of Baits-——__—___—— 
3. | | 

Da hn ee RAT BAIT ANIMAL/ BAIT 

‘Night hours Vectors Collected Vectors Collected 


Name of the species 
1)= 
2)= 

3)= 


os, bli alll ha Nea 
(Tick Marks ) 


Signature of the investigator 
(Name & Designation) 


F INSECTICIDE SUSCEPTIBILITY STATUS = agcr-g 


MAT FOR MONITORING O 
ee OF JAPANESE ENCEPHALITIS VECTOR MOSQUITOES . 
| (ADULT/ LARVAL STAGE) 
State-------------_------—— Zone--------------------District PHC——3-— 


1) Date of test---—--—-----—— 


2) Species tested 


3) Insecticide tested Name of insecticide——-—-—— 
——Concentration—___________--—-——-—- 


4) Test sample--—- source of collection —-—--Physiological stage UF/ FF/ 
SG 


5) Test Results 


CO REPLICATE! | REPLICATE-II__ | REPLICATE- -Il 
‘Testgroup _—'| Test__| Control | Test___| Control | Test | Control _ 
Wiis eeet 


% Mortali 


Most corrected 
Hae Ss 


UF = Unfed FF = Full fed SG = Semi Gravid G = Gravid 


6) Temp: 


7) Humidity: 


Signature of the investigator 
(Name & Designation) 
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OUTBREAK INVESTIGATION REPORT 


General information 

sae, cccpsurnevacmssvconuereceeec.-s... 
LS Se DG NE SS 
LE ER EO 
Neen en css vocnoorsunnececcpecceecacennin,.. 
EE EL SE SR SS ae Gag 
Background information : 

IE NI CUR ne coon cicdunevadercerscesnasconeoccovces 
i a eco aceoeabiencacus 
Date when investigations started ——....... sc ssccececececnccececcscscsscescecsccecceces 
Person(s) investigating the outbreak  ...............cccceccececececececeececececacceces 
Details of investigation | 

Describe how cases were found (may include a) house to house search in 
the affected area; (b) visiting blocks adjacent to the affected area; (c ) 


conducting record reviews at local hospitals; (d) requesting health workers 
to report similar cases in their areas etc.): 


Descriptive epidemiology 


Cases by time, place and person (attach summary tables and relevant graphs 


and maps) 
Age specific attack rates and mortality rates 


High risk age groups and geographical areas 
Vaccination status of cases, unaffected population 


AESF-10 


Prevalence and density of JE vectors 


Prevalence of reservoirs specially pigs 


Description of control measures 


Description of measures for follow-up visits 


Brief description of problem encountered 


Factors which contributed to the outbreak 


Conclusions and recommendations 


Date 


Signature 
(Name & Designation) 
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List of Sentinel Sites Annexure-1 


Name of ld of | Name of Sentinel! sites/ institutes 
States Stes 


Andhra Pradesh 1. Medical Collage, Kurnool! 
2.VBRI Medical Collage, Hyderabad 
* | 3. Govt. Hospital, Anantpur 
4. MGM Hospital, Warangal 
5. Medical Collage, Mahboobnagar 


Assam 1. Assam Medical College, Dibrugarh 
2. Sibsagar Civil Hospital 

3. Jorhat Civil Hospital 

4. Lakhimpur Civil Hospital 

5. RMRC, Dibrugarh/Medical College, Guwahati 


1. District Hospital, Kaithal 
2. District Hospital, Karnal 
3. District Hospital, Kurukshetra 
4. District Hospital, Ambala 


Chandigarh 


Maharashtra 


1. SNR Hospital, Kolar 
2. VIMS, Bellary 
3. Chigateri General Hospital, Davanager 


1. District Hospital, Bhandara 
2. District Hospital, Gondia 

3. Indira Gandhi Medical College, Nagpur 
4. District Hospital, Wardha 

5. District Hospital, Gadchiroli 


a 1. J.N. Hospital Poompat, Impahl 
Ss 3 


Ma 
® 
< 
o 
BD 


Tamil Nadu 1. Christian Medical college, Vellore 
2. Centre for Research in Medical Entomology 
(CRME), Madurai. 
3. District Hospital, Thanjavur 
4. Govt. Hospital, Kallakurchi 
5. District Hospital, Cuddalore 


1.School of Tropical Medicine, Calcutta 
2 Burdwan Medical College, Burdwan 


7. Patna Medical college & Hospital (PMCH) 


2. Sri Krishana Medical College & Hospital 
(SKMCH) Muzaffarpur ; 
1. District Hospital, Kottayam 


District Hospitals, Sidharthnagar 
. District Hospitals, Maharajganj 
District Hospitals, Kheri 

. District Hospitals, Basti 

. District Hospitals, S. Kabir Nagar 
. District Hospitals, Saharanpur 

. District Hospitals, Gorakhpur 

. District Hospitals, Bahraich 

. District Hospitals, Kushinagar 
10. District Hospitals, Gonda 

11. District Hospitals, Balrampur 
12. District Hospitals, Sultanpur 

_ 13. District Hospitals, Deoria 

_ 14. KG Medical College, Lucknow. 
_ 15. District Hospitals, Raibareli 


Se 


12 aa 


12 Uttar Pradesh 15 
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DISTRICT CODES 
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KARIMNAGAR 
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ANDHRA PRADESH | MAHBUBNAGAR 
6 DHRA PRADESH | NALGONDA 
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HRA PRADESH 
DHRAPRADESH | PRAKASAM 
ANDHRA PRADESH _| RANGAREDDY 
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21 
VISAKHAPATNAM 
VIZIANAGARAM 
WARANGAL 
WEST GODAVARI 
ANJAW 

27 CHANGLONG 
DIBANG VALLEY 
EAST KAMENG 

EAST SIANG 

KURUNG KUMEY 
LOHIT 

LOWER DIBANG VALLEY 
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LOWER SUBANSIRI 
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TOWANG 
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Annexure-2 


DISTRICT 


KARIMGANJ 
KOKRAJHAR 


77 
JBD 
KATIHAR 
KHAGARIA 
KISHANGANJ 
LAKHISARAI 
MADHEPURA 
MADHUBANI 
87 MUNGER 

88 MUZAFFARPUR 
NALANDA N 
NAWADA 
PATNA 
PURNIA 
ROHTAS 


SAHARSA 


78 
79 


co 
w 


= r4 za 
x = 
BRERRRE 


= |= 
m |S 


= 
Oo 


4 


4/3 |3\z 
wn 2156 


92 
93 


SAH 


Annexure-2 


DISTRICT CODES 
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SAMASTIPUR 
CHANDIGARH 
BASTER 
eee 


GANDHINAGAR 
JAMNAGAR CORPN. 


D&N HAVEL! 
JAMNAGAR 


SGARH 
TTISGARH 
D&N HAVEL! 


HATTISGARH 


a 
; 


CHHATT 
DAMAN & DIU 
DAMAN & DIU 

UJARAT 
UJARAT 


GUJARAT 
GUJARAT 
GUJARAT 


BIHAR 
BIHAR 
R 
HAR 
HANDIGARH 


GUJARAT 
GUJARAT 
GUJARAT 
GUJARAT 
GUJARAT 
GUJARAT 


GUJARAT 


DISTRICT / 
CHAMARAJNAGAR 
KARNATAKA CHIKMAGLUR 
KARNATAKA CHITRADURGA 


KARNATAKA DAKSHIN KANNAD 


i" 


CODE | 
CRN 


' 


Oo |O |O 
AVC jt 
=zIi@d |x 


JAMMU & KASHMIR | ANANTNAG = KARNATAKA 

JAMMU &KASHMIR | BADGAM ——_—s| go | 237 | KARNATAKA 

JAMMU & KASHMIR KARNATAKA |capas =| 
DODA KARNA GBG 


JAMMU 


anata 1 

anata 

uo Fearwataca ——_[oassan 
karnarixa 
rapnatanca 
anata 
anata 
-rapnatanca 
kasnaTaca 
eapnatack 
anata 


5 
wn 


JAMMU & KASHMIR | KARGIL 
JAMMU & KASHMIR | KATHUA KARNATAKA KODAGU(COORG 
JAMMU & KASHMIR | KUPWARA 243 | KARNATAKA KOLAR 


: 


& KASHMIR | LEH 

& KASHMIR | PULWAMA 

AMMU & KASHMIR | PUNCH PCH 
U& KASHMIR | RAJAURI 


RAJ | 
U&KASHMIR | SRINAGAR | scR_| 
UDM 
| BOK _ 


D i — ow 


| 244 | KARNATAKA KOPPAL 
| 245 | KARNATAKA MANDYA 
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KARNATAKA SHIMOGA 
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JARKHAND BOKARO 
JHARKHAND CHATRA 
HARKHAND DEOGHAR 
DHANBAD DBD 
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| KERALA __—_| ALAPPUZHA 
KERALA ERNAKULAM 
KERALA 


KERALA 
KNU 
257 
ERALA 
KERALA Pp 
KERALA 
ERALA TRM 
KERALA THR 
KERALA 
LAKSHADWEEP LKD 
MADHYA PRADESH 
| 968 | MADHYA PRADESH 
| 969 | MADHYAPRADESH | BALAGHAT 
MADHYA PRADESH | BARWANI 
MADHYA PRADESH | BETUL BTL 
| 972 | MADHYAPRADESH | BHIND 


272 
MADHYA PRADESH | BHOPAL 
MADHYA PRADESH | BURHANPUR 


ARKHAND 
HARKHAND 
JHARKHAND 
JHARKHAND 
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|KODERMA 
JWATEWAR | 
LOHARDAGA 
|PAKUR | PKR 
HAR |PaLAMU | LM 
|RANCHL 
|SAHIBGANS 
|SARAKELLA 
|SIMDEGA 
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DISTRICT CODES Annexure-2 


Si. No. 


TATE 


a 
STATE | DISTRICT 
PUNJ BHATINDA 
PUNJAB FARIDKOT FRK 
UNJAB FATEHGARH-SAHIB FGS 
PUNJAB FEROZEPUR FZP 
PUNJAB GURDASPUR GDP 
425 | PUNJAB HOSHIARPUR 
426 | PUNJAB JALANDHAR JLD 
427 | PUNJAB KAPURTHALA 
428 | PUNJAB LUDHIANA 
429 | PUNJAB MANSA 

PUNJAB MOGA M 
PUNJAB MUKTSAR 
PUNJAB NAWASHER 
PUNJAB PATIALA 

PUNJAB ROOPNAGAR 
PUNJAB SANGRUR 
RAJASTHAN AJMER 

ALWAR 

BANSWARA 
BARAN 

BARMER 

BHARATPUR 
BHILWARA 
BIKANER 
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DISTRICT 


MATHURA 
MEERUT 


RADESH 


CODE 


CUDDALORE 
DHARMAPURI 
DINDIGUL 
THIRUVALLUR 
TIRUNELVELI 
VELLORE 
VILLUPURAM 
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